Effects of hepatotoxicants on the induction of microsomal monooxygenase activity in sunfish liver by beta-naphthoflavone and benzo[a]pyrene.
Effects of chemically induced hepatic injury on biotransformation enzymes in fish were studied. Sunfish hybrids (Lepomis macrochirus x L. cyanellus) were dosed per os with allyl formate (ALF) and carbon tetrachloride (CCl4), and the induction of liver EROD (7-ethoxyresorufin O-deethylase) activity was subsequently challenged by injections of beta-naphthoflavone (BNF) and benzo[a]pyrene (B[a]P). Hepatotoxicity of chemical treatments was assessed using blood enzymes (ASAT, ALAT, and LDH) along with other biochemical variables. Both hepatotoxicants partially abolished the induction of EROD (maximally by 76-89%), and the decrease in induction was dose related. The cytosolic activity of glutathione S-transferase (GST) in the liver decreased in parallel with the decrease in EROD induction. Fish receiving high doses of ALF exhibited significantly less microsomal and blood plasma proteins and, occasionally, were jaundiced. These symptoms, however, were less sensitive indicators of hepatotoxicity than alterations in liver EROD and GST. Both ALF and CCl4 increased the activities of hepatic enzymes in the blood plasma, indicating cytotoxicity. In addition B[a]P, unlike BNF, also increased plasma activities of LDH and ALAT at a dose inducing liver EROD, implying simultaneous hepatotoxicity at high sublethal levels of this xenobiotic. These data suggest that hepatotoxic chemicals absorbed by fish may act antagonistically by decreasing the degree of induction of the cytochrome P450 system relative to the inherent capacity of inducing xenobiotic chemicals present in the environment. Therefore, when assessing the toxicological status of water using fish health biomarkers, it is advisable to measure a concert of metabolic and biochemical variables instead of any single biomarker.